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TRI-GATE DISPLAY PANEL

CROSS-REFERENCE TO RELAT.
APPLICATIONS

T
.

The present application claims benefit of Chinese patent

application CN 201410559614.3, entitled “Tri-gate display
panel” and filed on Oct. 20, 2014, the entirety of which 1s
incorporated herein by reference.

FIELD OF THE INVENTION

The present disclosure relates to the technical field of dis-
plays, and 1n particular to a tri-gate display panel.

BACKGROUND OF THE INVENTION

In designing a conventional tri-gate panel, the design of a
high pin count 1s commonly adopted at a source side in order
to save costs. For example, only one set of fanout terminals
and one 1ntegrated circuit (IC) chip can be used at the source
side. However, a fanout area thus designed generally has a
large resistance difference (Rmax—Rmin) therein.

In practice, the major problem caused by alarge impedance
difference 1n the fanout area at the source side 1s color shifting
at two sides of the panel during display of a blending picture.
With respect to display of a blending picture, a data line
would continuously charge two sub-pixels of a pixel before

charging two sub-pixels of a next pixel. Since large imped-
ance 1n the fanout area would cause rather sever RC delay of
a signal, the charging condition of a first sub-pixel would be
worse than that of a second sub-pixel. Especially for the
fanout area having the largest wiring impedance, 1.e., two
sides of the panel, charging differences between sub-pixels
would lead to color shifting.,

As aresult, a tri-gate display panel needs to be designed, 1n
which, color shifting can be eliminated or would not be gen-
erated 1n displaying a blending picture.

SUMMARY OF THE INVENTION

In order to solve the above technical problems, the present
disclosure provides a tri-gate display panel, 1n which, the
color shifting phenomenon can be eliminated or would not be
generated 1 displaying a blending picture. The panel com-
prises: a plurality of pixel units each including three sub-pixel
units for displaying different colors, wherein each sub-pixel
unit 1s provided with a thin film transistor, with its source
connected to a charge electrode of the sub-pixel unit via a
capacitor of the sub-pixel unit; a plurality of gate lines (1,
G2, ..., G2r-1), G2nr, which are successively arranged
along a first direction of the display panel, so as to connect to
gates of the thin film transistors of corresponding sub-pixel
units; a plurality of data lines, which are successively
arranged along a second direction of the display panel, so as
to connect to drains of the thin film transistors of correspond-
ing sub-pixel units; and a fanout area including a plurality of
fanout lines, wherein output terminals of the plurality of
fanout lines are arranged 1n accordance with the plurality of
gate lines and are in pair-wise cross connections to the plu-
rality of gate lines, such that when a high level pulse 1s applied
to the fanout lines successively, the gate lines will be enabled
in a sequence of G2, G1, ..., G2, G(2r-1).

According to one embodiment of the present disclosure,
the three sub-pixel units are used for displaying the colors red,
yellow, and blue, respectively.
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According to one embodiment of the present disclosure,
the sub-pixel units in two adjacent columns of pixel units are

arranged 1n the same order of colors.

According to one embodiment of the present disclosure,
cach of the plurality of data lines 1s connected to drains of the
thin film transistors of corresponding sub-pixel units located
at one side of the data line.

According to one embodiment of the present disclosure,
cach of the plurality of data lines 1s connected to drains of the
thin film transistors of corresponding sub-pixel units for dis-
playing different colors located at both sides of the data line.

According to one embodiment of the present disclosure,
the sub-pixel units 1n two adjacent columns of pixel units are
arranged 1n opposite orders of colors.

According to one embodiment of the present disclosure,
the data lines each charge four sub-pixel units simultaneously
under the control of pulses of four corresponding gate lines.

In the present disclosure, the wiring mode on the panel has
been changed, and the data lines, during operation, each
charge four sub-pixels simultaneously. Thus, only half of the
sub-pixel units are differently charged, thereby reducing
charging differences between sub-pixels representing differ-
ent colors. As aresult, color shifting 1n a blending picture can
be relieved, thus improving display quality of tri-gate display
panels. When the sub-pixel units 1n two adjacent columns of
pixel units are arranged 1n opposite orders of colors, charging
differences between sub-pixel units representing different
colors can be further attenuated under the same pulse
sequence, thereby reducing overall color shifting,

In addition, with the wiring design of the present disclo-
sure, the source fanout area can be designed with less
restricted impedance, which renders 1t possible to compress
the height of the fanout terminal in a larger extent, thereby
facilitating design of panels with narrow frames.

Other features and advantages of the present disclosure
will be further explained in the following description, and
partly become self-evident therefrom, or be understood
through implementing the present disclosure. The objectives
and advantages of the present disclosure will be achieved
through the structure specifically pointed out in the descrip-
tion, claims, and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are provided for further
understanding of the present disclosure, and constitute one
part of the description. They serve to explain the present
disclosure 1n conjunction with the embodiments, rather than
to limat the present disclosure 1n any manner. In the drawings:

FIG. 1 shows a wiring diagram of fanout terminals and
pixel units of a conventional tri-gate display panel;

FIG. 2 shows charging conditions of pixels located 1n a
middle area and two side areas of a conventional tri-gate
display panel 1n displaying the color purple;

FIG. 3 shows a timing sequence diagram of scan pulses
provided to fanout terminals of a tri1-gate display panel;

FIG. 4 schematically shows cross connections between
fanout terminals and gate lines of pixels according to one
embodiment of the present disclosure;

FIG. 5 shows a timing sequence diagram of pulses that
occur on gate lines of the circuit as arranged 1n accordance
with FI1G. 4;

FIG. 6 shows a timing sequence diagram of charging four
pixel electrodes at a time for displaying such as the color
purple according to an embodiment of the present disclosure;

FIG. 7 shows a layout structure of a tri-gate panel accord-
ing to a second embodiment of the present disclosure;
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FIG. 8 shows a layout structure of a tri-gate panel accord-
ing to a third embodiment of the present disclosure; and

FI1G. 9 shows charging conditions of data lines D1 and D2
respectively according to the present disclosure.

DETAILED DESCRIPTION OF TH
EMBODIMENTS

(L]

The present disclosure will be explained in details with
reference to the embodiments and the accompanying draw-
ings, whereby it can be fully understood how to solve the
technical problem by the technical means according to the
present disclosure and achieve the technical effects thereot,
and thus the technical solution according to the present dis-
closure can be implemented. It 1s important to note that as
long as there 1s no conflict, all the technical features men-
tioned 1n all the embodiments may be combined together in
any manner, and the technical solutions obtained 1n this man-
ner all fall within the scope of the present disclosure.

FIG. 1 shows a wiring diagram of fanout terminals and
pixel units of a conventional tri-gate display panel which
adopts the design of a high pin count at a source side. In the
figure, D1 to D5 represent data lines, while G1 to G10 repre-
sent gate lines. The circled numbers indicate serial numbers
of fanout lines.

FIG. 2 shows charging conditions of pixels in displaying a
blending picture of red and blue on the tri-gate display panel
corresponding to FIG. 1. Gate lines (or scan lines) are suc-
cessively enabled from the top down. Due to a significant
difference of impedances between a middle area of the dis-
play panel and source fanout terminals at two sides of the
display panel, the conditions of RC delay of signals for the
data lines are also different from each other. The phenomenon
of RC delay of signals for data lines at two sides of the display
panel would be severer, as shown in the wavelorms of FI1G. 2.
During operation of red and blue sub-pixels, the data lines
charge the blue sub-pixels first and then the red sub-pixels.
Due to significant delay of signal wavelorms at two sides of
the panel, compared with a place 1n the middle of the panel,
the blue sub-pixels at two sides of the panel are all more
poorly charged than the red sub-pixels. As a result, a purple
picture displayed would finally be reddish at two sides of the
panel, while an opposite scan direction would render the
purple picture bluish at two sides of the panel. Similar prob-
lems would arise 1n displaying blue or aqua blue pictures.

FIG. 3 shows a sequence diagram of scan pulses provided
to fanout terminals of a tri-gate display panel. According to
the conventional wiring mode as shown 1n FI1G. 1, the fanout
terminals each connect to a corresponding gate line. Hence,
the timing sequence of the scan pulses with respect to the
fanout terminals 1s consistent with that for the gate lines. In
this figure, Vgh represents a high level voltage, and when the
signal of a gate line indicates a high level voltage, TFTs
connected thereto will be turned on, followed by charging of
corresponding pixels; and Vgl represents a low level voltage,
and when the signal of the gate line indicates a low level
voltage, TF'T's connected thereto will be turned off. From the
circled numbers, 1t can be concerved that the wiring relations
between the fanout area and the gate lines as shown 1n FI1G. 1
would enable the gate lines in the panel successively 1n a
sequenceol1,2,3,...,2r-1,2n. Consequently, inconsistent
charging periods as shown 1n FIG. 2 would arise, which
would further lead to the problem of color shifting.

In order to solve the above problems, the present disclosure
provides a wiring mode for a display panel, as indicated in
FIG. 4. FIG. 4 schematically shows cross connections

10

15

20

25

30

35

40

45

50

55

60

65

4

between fanout terminals and gate lines of pixels according to
one embodiment of the present disclosure.

In the circuit as shown 1n FIG. 4, the display panel com-
prises a plurality of pixel units each including three sub-pixel
units for displaying different colors, wherein each sub-pixel
unit 1s provided with a thin film transistor, with its source
connected to a charge electrode of the sub-pixel unit via a
capacitor of the sub-pixel unit; a plurality of gate lines (1,
G2, ..., G2r-1), G2nr, which are successively arranged
along a first direction, e.g., line direction or horizontal direc-
tion, of the display panel, so as to connect to gates of the thin
film transistors of corresponding sub-pixel units; a plurality
of data lines D1, D2, . . ., Dm, which are successively
arranged along a second direction, e.g., column direction or
vertical direction, of the display panel, so as to connect to
drains of the thin film transistors of corresponding sub-pixel
units; and a fanout area including a plurality of fanout lines,
wherein output terminals of the plurality of fanout lines are
arranged 1n accordance with the plurality of gate lines and are
1In pair-wise cross connections to the plurality of gate lines,
such that when a high level pulse 1s applied to the fanout lines
successively, the gate lines will be pulsed on 1n a sequence of
G2,G1, ..., G2n, G(2r-1).

In one embodiment of the present disclosure, the three
sub-pixel units are used for displaying the colors red, yellow,
and blue, respectively. Of source, the present disclosure 1s not
limited hereto, and the sub-pixel units can be combinations of
other colors also.

In one embodiment of the present disclosure, each data line
1s connected to drains of the thin film transistors of corre-
sponding sub-pixel units located at one side of the data line.
Under the control of pulses of corresponding gate lines, the
data lines each charge four sub-pixel units simultaneously.
The charging waveforms are shown 1n FIG. 6.

In the circuit of the panel layout as shown 1n FIG. 4, the
sub-pixel units 1n two adjacent columns of pixel units are
arranged 1n the same order of colors. Definitely, the sub-pixel
units 1n two adjacent columns of pixel units can be arranged
in opposite orders of colors also, as FIG. 8 shows. In FIG. 8,
odd-numbered data lines each correspond to an RGB
sequence (1.e., the sequence of red, green, and blue) of pixel
colors, while even-numbered data lines each correspond to a
BGR sequence (1.e., the sequence of blue, green, and red) of
pixel colors. FIG. 9 shows charging conditions of data lines
D1 and D2 as an example.

Under this wiring mode, the data lines each continuously
charge four sub-pixel units at a time also. Reference will be
made to display of a purple picture 1n a similar manner. When
odd-numbered data lines are enabled for charging, first red
sub-pixels would be poorly charged, while when even-num-
bered data lines are enabled for charging, first blue sub-pixels
would be poorly charged. On the whole, charging differences
between different colors of sub-pixels have disappeared, such
that color shifting at two sides of the panel has been elimi-
nated mostly as compared with the case under the conven-
tional wiring mode.

In a conventional design as presented 1n FIG. 1, the wiring,
numbers 1n the fanout area and the numbers of gate lines in the
panel are completely correspondent, 1n which a fanout line 1s
connected to a same-numbered gate line. Hence, the fanout
lines and the gate lines are both enabled 1in a sequence o1 1, 2,
3,...,2n-1, 2n. However, 1n the structure indicated in FIG.
4, such connection manner has been altered, so that wiring
line 27-1 1n the fanout area 1s connected to gate line 27 in the
panel, while wiring line 27 1n the fanout area 1s connected to
gate line 2n-1 1n the panel. Wiring numbers 1n the fanout area
are consistent with the conventional design as described
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above. However, due to vanation of the connection manner,
the gate lines 1n the panel will be enabled 1n different orders,
with corresponding wavetforms shown in FIG. 5.

In timing sequence, the gate lines within the panel are
enabled manorderof 2,1, 4,3,...,2n 2n-1.

The colors of sub-pixels and wavetorms of data lines cor-
responding to gate lines 1n FIG. 5 are each shown 1n FIG. 6.
Under this wiring mode, data lines D1 to D3 each charge four
sub-pixels at a time, thereby attenuating charging differences
between different colors of sub-pixels. Similarly, reference
will be made to display of a purple picture, whereby the gate
lines are enabled successively from the top down. In this case,
the wavetorms of the data line signals 1n the middle and at two
sides of the panel are shown 1n FIG. 6, with the data lines each
charging four sub-pixels at a time. Due to severe RC delay at
two sides of the panel, the first of the four sub-pixels will be
poorly charged compared with the other three sub-pixels.
However, on the whole, charging differences between the red
and blue sub-pixels only occur to half of the sub-pixels at two
sides of the panel, while the other half of the red and blue
sub-pixels are equally charged. In a conventional tri-gate
display panel design, however, all red sub-pixels at two sides
of the panel will be differently charged from blue sub-pixels.
Theretfore, the wring mode according to the present disclo-
sure can elfectively eliminate charging differences between
different colors of sub-pixels, thereby significantly relieving
color shifting at two sides of the panel.

FI1G. 7 shows a second embodiment of the present disclo-
sure, 1n which each of the data lines 1s connected to drains of
thin film transistors of different colors of sub-pixel units
located at two sides of the data line, such that the sub-pixels
located at two sides of the data line are alternately charged by
the data line, thereby relieving color shifting at two sides of
the panel. Compared with the wiring mode as shown 1n FIG.
4, the wiring mode shown 1n FIG. 7 can produce the same
cifects of relieved color shifting. However, with the wiring
mode shown 1n FIG. 7, power consumption of single data
lines can be reduced by charging a pixel unit with two data
lines alternately, thereby prolonging service life of a display
panel.

With the new wiring mode of a display panel, charging
differences between different colors of sub-pixels can be
reduced, thereby eliminating color shifting at two sides of a
blending picture and improving display effects. In addition,
the source fanout area can be designed with less restricted
impedance, which facilitates achievement of design of nar-
row Irames.

The above embodiments are described only for better
understanding, rather than restricting, the present disclosure.
Any person skilled 1n the art can make amendments to the
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implementing forms or details without departing from the
spirit and scope of the present disclosure. The scope of the
present disclosure should still be subject to the scope defined
in the claims.

The invention claimed 1s:

1. A tri-gate display panel, comprising:

a plurality of pixel units, each mcluding three sub-pixel
units for displaying different colors, wherein each sub-
pixel unit 1s provided with a thin film transistor, with 1ts
source directly connected to a charge electrode of a
corresponding sub-pixel unit via a capacitor of the sub-
pixel unit;

a plurality of gate lines G1, G2, ..., G(2r-1), G2r, which
are successively arranged along a first direction of the
display panel, so as to connect to gates of the thin film
transistors of corresponding sub-pixel units;

a plurality of data lines, which are successively arranged
along a second direction of the display panel, so as to
directly connect to drains of the thin film transistors of
corresponding sub-pixel units; and

a fanout area including a plurality of fanout lines which are
successively arranged along the first direction of the
display panel, wherein output terminals of the plurality
of fanout lines are arranged 1n accordance with the plu-
rality of gate lines and are 1n pair-wise cross connections
to the plurality of gate lines, such that when a high level
pulse 1s applied to the fanout lines successively, the gate
lines will be enabled 1 a sequence of G2, G1, G2x,
G(2n-1).

2. The tri-gate display panel according to claim 1, wherein
the three sub-pixel units are used for displaying the colors red,
yellow, and blue, respectively.

3. The tr1-gate display panel according to claim 2, wherein
the sub-pixel units 1n two adjacent columns of pixel units are
arranged 1n the same order of colors.

4. The tri-gate display panel according to claim 3, wherein
cach of the plurality of data lines 1s connected to drains of the
thin film transistors of corresponding sub-pixel units for dis-
playing different colors located at both sides of the data line.

5. The tri-gate display panel according to claim 2, wherein
cach of the plurality of data lines 1s connected to drains of the
thin film transistors of corresponding sub-pixel units located
at one side of the data line.

6. The tri-gate display panel according to claim 5, wherein
the sub-pixel units in two adjacent columns of pixel units are
arranged 1n opposite orders of colors.

7. The tri-gate display panel according to claim 1, wherein
the data lines each charge four sub-pixel units simultaneously
under the control of pulses of four corresponding gate lines.
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